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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a damper 
valve mounted in vehicles such as motor vehicles and 
assembled to an oil-hydraulic circuit at place between 
an oil-hydraulic pump and a hydraulic actuator, as well 
as to a hydraulic power steering device using the same. 
[0002] Hydraulic power steering devices for hydrauli- 
cally assisting steering force have been widely used as 
a steering device for use in vehicles. The hydraulic pow- 
er steering device is adapted to output a steering assist 
force by supplying a hydraulic actuator, such as a hy- 
draulic cylinder, oil-hydraulic motor and the like, with a 
hydraulic oil outputted from an oil-hydraulic pump. Inter- 
posed between the oil-hydraulic pump and the hydraulic 
actuator is an oil-pressure control valve for controlling 
oil supply to the hydraulic actuator according to a steer- 
ing direction and a steering resistance. 
[0003] The hydraulic power steering device of this 
type may encounter a so-called shimmy phenomenon, 
in which vehicle wheels suffer excessive vibrations dur- 
ing normal , drive due to poor precisions of parts of a 
steering system and such vibrations are transmitted to 
a steering wheel via, for example, a piston rod (rack 
shaft) of the hydraulic cylinder. In the general practice 
in the art, e.g. EP 1 006 291 A, an arrangement for sup- 
pressing the shimmy phenomenon is made such that, 
for example, a check valve is disposed in the oil-pres- 
sure control valve for sealing the hydraulic cylinder, 
thereby allowing the hydraulic cylinder to act as a damp- 
er against the aforesaid vibrations. 
[0004] However, the hydraulic cylinder acting as the 
damper involves the following problem. In a particular 
case where a driver abruptly turns the steering wheel to 
avoid danger, the hydraulic oil flowing back from either 
of the oil chambers to the oil-pressure control valve is 
blocked by the check valve so that the steering assist 
force is decreased. As a result, the driver manipulating 
the steering wheel encounters an abnormal load in- 
crease. 

[0005] In an approach to overcome this problem, a 
damper valve is interposed in each oil-hydraulic circuit 
individually interconnecting either one of the laterally ar- 
ranged oil chambers of the hydraulic cylinder and the 
oil-pressure control valve. 

[0006] The damper valve is configured as shown in 
Fig.8, for example. A movable valve 102 is accommo- 
dated in a hollow casing 101 as allowed to move along 
an oil passage therethrough. A check valve 104 includ- 
ing a ball 103 is formed within the movable valve 102, 
which is urged upwardly by a spring 105, as seen in the 
figure, so that an upper surface of the movable valve is 
in intimate contact with a throttle shoulder 106 of the 
casing 101 . The movable valve 102 is formed with a plu- 
rality of communication holes 108 permitting the hydrau- 
lic oil to flow from a hydraulic cylinder (not shown) to an 



oil-pressure control valve 107 while the movable valve 

102 is moved away from the throttle shoulder 106 
against the urging force of the spring 105. 

[0007] According to the damper valve 100, when the 
5 vibrations of vehicle wheels causes lateral vibrations of 
a piston rod of the hydraulic cylinder so that a fractional 
amount of hydraulic oil, based on the amplitudes of such 
lateral vibrations, is to be returned from the hydraulic 
cylinder to the oil-pressure control valve 1 07, an internal 
w oil passage of the check valve 104 is closed by the ball 

103 while the movable valve 102 is moved slightly away 
from the throttle shoulder 106 against the urging force 
of the spring 105. This permits the hydraulic oil to be 
returned to the oil-pressure control valve 107 through a 

15 minor gap 109 between the upper surface of the check 
valve 104 and the throttle shoulder 106 and through the 
communication holes 108 (see Fig.9). In this process, 
the hydraulic oil is throttled down by the minor gap 109, 
thus producing a damper effect for suppressing the vi- 

20 bration transmission from the vehicle wheels to the 
steering wheel via the piston rod of the hydraulic cylin- 
der. 

[0008] In a case where the driver makes an abrupt 
steering, the hydraulic oil returned from either of the oil 

25 chambers of the hydraulic cylinder to the oil-pressure 
control valve 107 is increased in pressure to above a 
predetermined level so that the movable valve 102 is 
moved a great distance away from the throttle shoulder 
106 against the urging force of the spring 1 05. This per- 

30 mits the hydraulic oil to be returned to the oil-pressure 
control valve 107 (see Fig. 10) via a major gap 110 be- 
tween the upper surface of the check valve 1 04 and the 
throttle shoulder 1 06, and the communication holes 1 08. 
Hence, the occurrence of trouble, such as abnormal 

35 load increase of the steering wheel, may be prevented. 
[0009] In the conventional hydraulic power steering 
device described above, the hydraulic oil is returned 
from the hydraulic cylinder to the oil-pressure control 
valve 107 via the minor gap 109 as follows. The hydrau- 

40 He oil flowing down through a pipe 111 is deflected in 
lateral directions to be guided into the minor gap 109. 
Furthermore, the hydraulic oil flow is sharply deflected 
downward to be guided from the minor gap 109 into the 
communication holes 108. Accordingly, the flow resist- 

45 ance in the passage is increased to hinder a smooth flow 
of the hydraulic oil. Particularly when the vehicle wheels 
vibrate at abnormally high frequencies thereby causing 
oscillatory hydraulic pressures (fine, rapid pressure var- 
iations) in the hydraulic cylinder, the damper valve is de- 

50 creased in response to the oscillatory hydraulic pres- 
sures to become incapable of effectively presenting the 
damper effect. 

OBJECT OF THE INVENTION 

55 

[0010] It is an object of the invention to provide a 
damper valve capable of effectively presenting the 
damper effect despite the oscillatory hydraulic pres- 
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sures in the hydraulic actuator, and a hydraulic power 
steering device using the same. 

SUMMARY OF THE INVENTION 

... . 5 

[001 1] The invention is directed to a damper valve dis- 
posed on an oil-hydraulic circuit extended between an 
oil-hydraulic pump and a hydraulic actuator operated by 
a hydraulic oil supplied by the oil-hydraulic pump, the 
damper valve comprising: a hollow casing having a first 10 
port connected to the oil-hydraulic circuit at place on an 
oil-hydraulic-pump side, and a second port connected 
to the oil-hydraulic circuit at place on a hydraulic-actu- 
ator side; a cylindrical movable valve disposed in the 
casing as allowed to move along an oil passage there- 15 
through; a valve sleeve disposed in the casing and hav- 
ing a valve seat allowing the movable valve to be seated 
on one end surface thereof; a spring for urging the mov- 
able valve thereby bringing one end surface of the mov- 
able valve into intimate contact with the valve seat of the 20 
valve sleeve; a check valve disposed in the valve sleeve 
and operative to permit the hydraulic oil delivered by the 
oil-hydraulic pump to flow from the first port through the 
movable valve and the valve sleeve to the second port 
but to restrict the reversed flow of the hydraulic oil; and 25 
a communication path formed in the valve sleeve and 
opening into the valve seat for the movable valve at one 
end thereof thereby allowing for a smooth flow of the 
hydraulic oil from the second port into the movable valve 
moved away from the valve seat. 30 
[0012] According to the damper valve of this configu- 
ration, the hydraulic oil through the oil-hydraulic circuit 
from the oil-hydraulic-pump side toward the hydraulic 
actuator is allowed by the check valve to flow from the 
first port through the movable valve and the valve sleeve 35 
to the second port so as to be supplied to the hydraulic 
actuator. 

[001 3] On the other hand, the hydraulic oil through the 
oil-hydraulic circuit from the hydraulic actuator toward 
the oil-hydraulic-pump side is prohibited by the check 40 
valve from flowing through the valve sleeve. Instead, the 
hydraulic oil is guided through the communication path 
to the valve seat of the valve sleeve so as to push the 
movable valve away from the valve seat. As a result, the 
hydraulic oil is returned through the oil-hydraulic circuit 45 
from the hydraulic-actuator side to the oil-hydraulic- 
pump side via the second port, communication path, the 
gap between the one end surface of the movable valve 
and the valve seat, and the first port. In this process, the 
communication path allows for a smooth flow of the hy- 50 
draulic oil from the second port into the movable valve, 
thereby ensuring a preferable response to the oscillato- 
ry hydraulic pressures in the hydraulic actuator. Thus is 
accomplished a positive and effective reduction of the 
influences of disturbances attributable to low precisions 55 
of the vehicle components and driving environment, the 
disturbances including, for example, shimmy phenom- 
enon, kickback phenomenon and the like. 



[0014] The check valve may be of a unit assembled 
from a case fixed in the valve sleeve, a movable valve 
body accommodated in the case, and a valve seat mem- 
ber mounted in the case for allowing the movable valve 
body to be seated thereon. In this case, the check valve 
may be readily assembled in the valve sleeve. 
[001 5] The check valve may include a ball for closing 
an interior of the valve sleeve, and a lock plate serving 
to retain the ball within the valve sleeve and having a 
through hole allowing the hydraulic oil to flow there- 
through. In this case, the check valve consists of a small- 
er number of components, contributing to a more sim- 
plified construction of the damper valve. 
[001 6] The invention is directed to a hydraulic power 
steering device comprising: an oil-hydraulic pump; a hy- 
draulic actuator operated by a hydraulic oil supplied by 
the oil-hydraulic pump thereby outputting a steering as- 
sist force; an oil-pressure control valve disposed on an 
oil-hydraulic circuit at place between the hydraulic actu- 
ator and the oil-hydraulic pump and operative to control 
the supply/discharge of the hydraulic oil to/from the hy- 
draulic actuator according to a steering operation; and 
the damper valve claimed in any one of Claims 1 to 3 
and disposed on the oil-hydraulic circuit at place be- 
tween an output port of the oil-pressure control valve 
and the hydraulic actuator. 

[0017] According to the hydraulic power steering de- 
vice of this configuration, the hydraulic oil from the oil- 
pressure control valve toward the hydraulic actuator is 
allowed by the check valve to flow from the first port 
through the movable valve and the valve sleeve to the 
second port so as to be supplied to the hydraulic actu- 
ator. 

[0018] On the other hand, the hydraulic oil from the 
hydraulic actuator toward the oil-pressure control valve 
is prohibited by the check valve from flowing through the 
valve sleeve. Instead, the hydraulic oil is guided through 
the communication path to the valve seat of the valve 
sleeve, thus pushing the movable valve away from the 
valve seat. As a result, the hydraulic oil is returned from 
the hydraulic actuator to the oil-pressure control valve 
via the second port, communication path, the gap be- 
tween the one end surface of the movable valve and the 
valve seat, and the first port. In this process, the com- 
munication path allows for a smooth flow of the hydraulic 
oil from the second port into the movable valve. There- 
fore, even if the vehicle wheels vibrate at abnormally 
high frequencies to cause the oscillatory hydraulic pres- 
sures in the hydraulic actuator, a preferable response to 
the oscillatory hydraulic pressures is ensured. This pro- 
vides for a positive and effective reduction of the influ- 
ences of disturbances attributable to the low precisions 
of vehicle components and driving environment, the dis- 
turbances including, for example, shimmy phenome- 
non, kickback phenomenon and the like. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig.1 is a schematic diagram showing a hydraulic 
power steering device according to one embodi- 
ment of the invention; 

Fig.2 is a sectional view showing a damper valve 
according to one embodiment of the invention; 
Fig.3 is a sectional view illustrating an operation of 
a check valve shown in Fig.2; 
Fig.4 is a sectional view illustrating an operation of 
the damper valve shown in Fig.2; 
Fig.5 is a sectional view illustrating another opera- 
tion of the damper valve shown in Fig.2; 
Fig. 6 is a sectional view showing a damper valve 
according to another embodiment of the invention; 
Fig.7 is a plan view showing a lock plate of the 
above figure; 

Fig.8 is a sectional view showing a conventional ex- 
ample of the damper valve; 

Fig. 9 is a sectional view illustrating an operation of 
the damper valve of Fig.8; and 
Fig. 10 is a sectional view illustrating another oper- 
ation of the damper valve of Fig.8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] The invention will hereinbelow be described in 
detail with reference to the accompanying drawings 
showing the preferred embodiments hereof. 
[0021] Fig.1 is a schematic diagram showing a hy- 
draulic power steering device according to one embod- 
iment of the invention. Referring to the figure, the hy- 
draulic power steering device A essentially includes an 
input shaft S coupled with an unillustrated steering 
wheel; a pinion 1 rotated by rotating input shaft S via a 
torsion bar 9; a rack shaft 2 meshed with the pinion 1; 
a housing 5 covering the rack shaft 2; a hydraulic cylin- 
der 6 disposed in the housing 5 and operating as a hy- 
draulic actuator; an oil-hydraulic pump 7 for supplying a 
hydraulic oil to the hydraulic cylinder 6; and an oil-pres- 
sure control valve 8 operatively connected with the 
steering wheel for controlling the supply/discharge of 
the hydraulic oil to/from the hydraulic cylinder 6. 
[0022] The rack shaft 2 has opposite ends projected 
from openings 5a, 5b at opposite ends of the housing 5. 
The projected ends of the rack shaft 2 are integrated 
with ball joints 10, 11 , respectively. The ball joints 10, 11 
are assembled with tie rods 12, 13, respectively. The 
opposite ends of the rack shaft 2 are connected via the 
tie rods 12, 13 to vehicle wheels. That is, operative turn- 
ing of the steering wheel causes the pinion 1 to rotate 
via the input shaft S, thereby moving the rack shaft 2 in 
an axial direction (widthwise of the vehicle) for steering 
the vehicle. 

[0023] The hydraulic cylinder 6 includes a cylinder 



tube 6a defined by the housing 5, a piston rod 6b defined 
by the rack shaft 2, and a piston 6c integrated with the 
rack shaft 2. A first oil chamber 6d and a second oil 
chamber 6e are defined by spaces on the opposite sides 

5 of the piston 6c. 

[0024] A rotary valve constitutes the oil-pressure con- 
trol valve 8, a valve housing 8a of which is formed with 
an input port 8b, a return port 8c, a first output port 8d 
and a second output port 8e, these ports projecting from 

10 the housing 8a. The input port 8b is connected to an 
output port 7a of the oil-hydraulic pump 7 via a first oil 
pipe P1. The return port 8c is connected to a reservoir 
T via a second oil pipe P2: The first output port 8d is 
connected to the first oil chamber 6d of the hydraulic 

15 cylinder 6 via a third oil pipe P3, whereas the second 
output port 8e is connected to the second oil chamber 
6e of the hydraulic cylinder 6 via a fourth oil pipe P4. 
The oil-pressure control valve 8 operates to supply ei- 
ther of the oil chambers 6d, 6e with the hydraulic oil for 

20 assistance of the steering force according to a steering 
direction and a steering resistance while returning the 
hydraulic oil from the other oil chamber to the reservoir T 
[0025] The third oil pipe P3 and the fourth oil pipe P4 
are formed from a rhetal pipe 4, respectively. The oil 

25 pipes P3, P4 are each connected to the hydraulic cylin- 
der 6 via a damper valve 20 according to one embodi- 
ment of the invention. Specifically, the third oil pipe P3 
is connected to a first input port 6f via a connector 14a 
and the damper valve 20, the first input port 6f commu- 

30 nicated with the first oil chamber 6d of the hydraulic cyl- 
inder 6. Similarly, the fourth oil pipe P4 is connected to 
a second input port 6g via the connector 14a and the 
damper valve 20, the second input port6g communicat- 
ed with the second oil chamber 6e of the hydraulic cyl- 

35 inder 6. It is noted that the oil pipes P3, P4 individually 
constitute a part of the oil-hydraulic circuit on the side 
of the oil-hydraulic pump 7 with respect to the damper 
valve 20. 

[0026] Each damper valve 20 functions as a check 
40 valve for permitting the f low of hydraulic oil from the oil- 
pressure control valve 8 to the hydraulic cylinder 6 and 
also as a throttle check valve for permitting the reversed 
flow of the hydraulic oil while exerting a predetermined 
resistance. 

45 [0027] Now referring to Fig.2, the damper valve 20 in- 
cludes a hollow casing 21, a cylindrical movable valve 
22 disposed in the casing 21, a coil spring 25 for urging 
the movable valve 22, a valve sleeve 23 for seating the 
movable valve 22, and a check valve 24 accommodated 

50 jn the valve sleeve 23. The figure depicts the damper 
valve 20 wherein an interior of the casing 21 is closed 
by the movable valve 22, the valve sleeve 23 and the 
check valve 24. 

[0028] The casing 21 includes a cup-shaped main 
55 body 21a, and a cap 21b with its distal end forced in the 
main body 21a. The main body 21a and the cap 21b 
cooperate to define a hollow portion 21c. The main body 
21a is formed with a second port 21e in its bottom for 
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communicating the hollow portion 21c with the first oil 
chamber 6d (or the second oil chamber 6e) of the hy- 
draulic cylinder 6. The second port 21e has its periphery 
welded to the cylinder tube 6a of the hydraulic cylinder 
6. On the other hand, an upper half portion of the cap 
21b is connected with the connector 14a, and is formed 
with a first port 21 d for communicating the hollow portion 
21c with the oil-pressure control valve 8 via the connec- 
tor 14a and the metal pipe 4. 

[0029] The connector 14a includes an annular portion 
14b surrounding the upper half portion of the cap 21b 
and an oN passage 14c formed along an inner periphery 
of the annular portion 14b. The first ports 21 d are dis- 
posed at, for example, four places equally spaced and 
in corresponding relation with the oil passage 14c. The 
connector 14a is sandwiched between an upper end 
face of the main "body 21a and a flange 21 f of the cap 
21b via an annular packing 14d. 

[0030] The movable valve 22 is movable along an oil 
passage in the hollow portion 21c of the casing 21 (ver- 
tical direction as seen in the figure). The movable valve 
22 includes a thin-walled cylinder portion 22a on an up- 
per side thereof and a thick-walled cylinder portion 22b 
on a lower side thereof. The movable valve 22 receives 
the spring 25 in the thin-walled cylinder portion 22a 
thereof. 

[0031] the valve sleeve 23 includes a thin-walled cyl- 
inder portion 23a on an upper side thereof and a thick- 
walled cylinder portion 23b on a lower side thereof. The 
thin-walled cylinder portion 23a slidably receives the 
thick-walled cylinder portion 22b of the movable valve 
22^ thereby guiding the movement of the movable valve 
22. A step on an inner side of the thick-walled cylinder 
portion 23b defines a valve seat 23c t with which a bot- 
tom end surface of the movable valve 22 is in intimate 
contact. A predetermined gap K is provided between a 
bottom surface of the valve sleeve 23 and an inside bot- 
tom surface of the casing 21. 

[0032] The thick-walled cylinder portion 23b of the 
valve sleeve 23 is formed with a communication path 
23d opening into the valve seat 23c at one end thereof 
and into the gap K at the other end thereof. A plural 
number of communication paths 23d are circumferen- 
tially arranged with equal spacing. The communication 
paths have their upper ends open into the valve seat 
23c and located in the closest possible vicinity with an 
inner periphery of the movable valve 22. 
[0033] The check valve 24 includes a cylindrical case 
24a accommodated in the valve sleeve 23, a movable 
valve body 24b disposed in the case 24a, a coil spring 
24c accommodated in the case 24a for urging the mov- 
able valve body 24b, and a ring-like valve seat member 
24d mounted in the case 24a for seating the movable 
valve body 24b. The check valve 24 is of a unit assem- 
bled from these components, and is press-inserted into 
an inner periphery of the valve sleeve 23 to be fixed 
therein. The adoption of the unitized check valve 24 fa- 
cilitates the assembly of the check valve 24 in the valve 



sleeve 23. 

[0034] The case. 24a is formed with a projection 24e 
at a lower end thereof, the projection 24e being bent in- 
wardly for retaining the coil spring 24c. The valve seat 
5 member 24d is attached to an upper aperture of the case 
24a by crimping, for example. 

[0035] The movable valve body 24b is allowed to 
move along the oil passage but is normally held in inti- 
mate contact with the valve seat member. 24d by an urg- 

10 ing force of the coil spring 24c thereby closing an open- 
ing formed at the center of the valve seat member 24d. 
Thus, the check valve 24 maintains an interior of the 
movable valve 22 in a closed state, thereby blocking the 
flow qf the hydraulic oil to be returned from the hydraulic 

15 cylinder 6 to the oil-pressure control valve 8. The mov- 
able valve body 24b is formed with a plurality of engage- 
ment portions 24f at places on its periphery, the engage- 
ment portions 24f engaging an inner periphery of the 
case 24a for maintaining the position of the movable 

20 valve body 24b. 

[0036] In the check valve 24, as shown in Fig.3, the 
movable valve body 24b is pushed against the urging 
force of the coil spring 24c by the pressure of the hy- 
draulic oil flowing from the oil-pressure control valve 8 

25 to the hydraulic cylinder 6, thus moved away from the 
valve seat member 24d toward a lower end of the casing 
2 1 . This opens the interior of the valve sleeve 23 so that 
the hydraulic oil flows through the first port 21d of the 
casing 21, the interior of the movable valve 22, the in- 

30 terior of the valve sleeve 23, and the second port 2 1e of 
the casing 21, as indicated by an arrow F1 in the figure. 
As a result, the hydraulic oil from the oii-pressure control 
valve 8 is supplied to either one of the oil chambers that 
corresponds to a steered direction of the steering wheel, 

35 thereby providing assist for the rotative operation of the 
steering wheel. 

[0037] The spring 25 urges the movable valve 22 to- 
ward the second port 21e at a predetermined pressure 
thereby maintaining a lower end surface of the movable 

40 valve 22 in intimate contact with the valve seat 23c of 
the valve sleeve 23; As resiliency contracted, the spring 
25 is interposed between an upper end surface of the 
thick-walled cylinder portion 22b of the movable valve 
22 and a cei ting of the cap 2 1 b so that the spring 25 may 

45 be expanded or contracted in accordance with the pres- 
sure of the hydraulic oil to be returned from the hydraulic 
cylinder 6 to the oil-pressure control valve 8. The urging 
force of the spring 25 is set to such a value that the mov- 
able valve 22 is allowed to move slightly away from the 

so valve seat 23c to produce a minor gap S1 (see Fig.4) 
therebetween when the piston rod 6b of the hydraulic 
cylinder 6 is caused to vibrate by the vibrations of the 
vehicle wheels. 

[0038] In the damper valve 20 of the above configu- 
55 ration, when the piston rod 6b of the hydraulic cylinder 
6 is caused to vibrate laterally by the vibrations of the 
vehicle wheels, the hydraulic oil from the hydraulic cyl- 
inder 6 is returned to the oil-pressure control valve 8 via 
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the second port 2 1 e of the casing 21 , the communication 
paths 23d, the minor gap S1 , the interior of the movable 
valve 22 and the first port 21d, as indicated by an arrow 
F2 in Fig. 4. In this process, the hydraulic oil is throttled 
by the minor gap S1 to produce the. damper effect for 
suppressing the vibration transmission from the vehicle 
wheels to the steering wheel via the piston rod 6b of the 
hydraulic cylinder 6. Furthermore, since the opening of 
the communication path 23d at the valve seat 23c is in 
close vicinity with the inner periphery of the movable 
valve 22, the hydraulic oil from the hydraulic cylinder 6 
is smoothly guided through the second port 21 e and 
communication paths 23d into the movable valve 22 
with a low flow resistance in the passage. Hence, even 
if the vehicle wheels vibrating at abnormally high fre- 
quencies causes fine, quick lateral vibrations of the pis- 
ton rod 6b of the hydraulic cylinder 6 thereby producing , 
oscillatory hydraulic pressure waves in the hydraulic cyl- 
inder 6, the minor gap S1 is effective to produce the 
damper effect. This ensures that the influences of dis- 
turbances, such as shimmy phenomenon, attributable 
to low precisions of the vehicle components and driving 
environment can be positively and effectively de- 
creased. 

[0039] If, on the other hand, the hydraulic oil returned 
to the oil-pressure control valve 8 is increased in pres- 
sure to above a predetermined level due to the abrupt 
steering of the steering wheel or the like, the hydraulic 
oil moves the movable valve 22 a great distance away 
from the valve seat 23c to produce a major gap S2 ther- 
ebetween (see Fig.5). Thus, the hydraulic oil is returned 
from the hydraulic cylinder 6 to the oil-pressure control 
valve 8 via the second port 21e of the casing 21, the 
communication paths 23d, the major gap S2, the interior 
- of the movable valve 22 and the first port 21d, as indi- 
cated by an arrow F3 in the figure. As a result, it is en- 
sured that the steering assist force is prevented from 
decreasing to cause trouble such as an abnormally in- 
creased load of the steering wheel or the like. 
[0040] Fig. 6 is a sectional view showing a damper 
valve 20 according to another embodiment of the inven- 
tion. This embodiment differs from the foregoing one in 
that the check valve 24 employs a ball 31. 
[0041] Specifically, the damper valve 20 includes, as 
shown in the figure, the ball 31 for closing the interior of 
the valve sleeve 23, and a lock plate 32 attached to an 
end of the inner periphery of the valve sleeve 23. The 
valve sleeve 23 is formed with a valve seat 33 on an 
inner side of its body, the valve seat adapted to be in 
intimate contact with the ball 31. In this damper valve 
20, the hydraulic oil flowing through the second port 21 e 
of the casing 21 toward the first port 21 d thereof pushes 
the ball 31 into seated position on the valve seat 33, 
thereby closing the interior of the valve sleeve 23. 
[0042] The lock plate 32 is formed from a disc includ- 
ing a plurality of through holes 32a, 32b, as shown in 
Fig.7. The ball 31 is normally held within the valve sleeve 
23 by the lock plate 32. The number and diameter of the 



through holes 32a, 32b of the lock plate 32 (that is, the 
total open area of the plate) are selected such that the 
flow of the hydraulic oil may not be blocked when the 
ball 31 is pushed into intimate contact with the lock plate 

5 32 by the flow of the hydraulic oil. 

[0043] This embodiment offers the damper valve 20 
of a simplified construction with a reduced number of 
components because the check valve 24 is constructed 
using the ball 31 and the lock plate 32. 

10 [0044] The foregoing embodirhents are described by 
way of , the example wherein the damper valve 20 is 
attached to the distal end of the third oil pipe P3 and the 
fourth oil pipe P4, respectively. However, the damper 
valve 20 may be disposed on the oil-hydraulic circuit at 

is any place between the output port 8d, 8e of the oil-pres- 
sure control valve 8 and the hydraulic cylinder 6. For 
instance, the damper valve 20 may be disposed in the 
first output port 8d or the second output port 8e of the 
oil-pressure control valve 8. 

20 

Claims 

1 . A damper valve (20) disposed in an oil-hydraulic cir- 
25 cuit extended between an oil-hydraulic pump (7) 

and a hydraulic actuator (6) operated by a hydraulic 
oil supplied by the oil-hydraulic pump (7), the valve 
(20) comprising: 

30 3 hollow casing (21) having a first port (21d) 

connected to the oil-hydraulic circuit at a place 
on an oil-hydraulic-pump (7) side, and a second 
port (21e) connected to the oil-hydraulic circuit 
at a place on a hydraulic-actuator (6) side; 

35 - a cylindrical movable valve (22) disposed in the 
casing (21) adapted to move along an oil pas- 
sage therethrough; 

a valve sleeve (23) disposed in the casing (21) 
and having a valve seat (23c) allowing the mov- 
*o able valve (22) to be seated on one end surface 

thereof; 

a spring (25) for urging the movable valve (22) 
thereby bringing one end surface of the mova- 
ble valve (22) into intimate contact with the 

45 valve seat (23c) of the valve sleeve (23); 

a check valve (24) disposed in the valve sleeve 
(23) and operative to permit the hydraulic oil de- 
livered by the oil-hydraulic pump (7) to flow 
through the first port (21d) through the movable 

50 valve (22) and the valve sleeve (23) to the sec- 

ond port (21e), but to restrict the reversed flow 
of the hydraulic oil; 

and 

55 

a communication path (23d) formed in the valve 
sleeve (23) and opening into the valve seat 
(23c) for the movable valve (22) at one end 



11 



EP 1 184 257 B1 



12 



thereof thereby allowing for a smooth flow of 
the hydraulic oil from the second port (21e) into 
the movable valve (22) moved away from the 
valve seat (23c). 

5 

2. The damper valve according to claim 1 , 
wherein the check valve (24) is of a unit assembled 
from a case (24a) fixed in the valve sleeve (23), a 
movable valve body (24b) accomodated in the case 
(24a), and a valve seat member (24d) mounted in 10 
the case (24a) for allowing the movable valve body 
(24b) to be seated thereon. 

3. A damper valve according to claim 1 , 

wherein the check valve (24) includes a ball (31 ) for 15 
closing an interior space of the valve sleeve (23), 
and a lock plate (32) serving to retain the ball (31) 
within the valve sleeve (23) and having a through 
hole (32a ; 32b) allowing the hydraulic oil to flow 
therethrough. 20 

4. A hydraulic power steering device, comprising: 

an oil-hydraulic pump (7); 

a hydraulic actuator (6) operated by a hydraulic 25 
oil supplied by the oil-hydraulic pump (7) there- 
by outputting a steering assist force; 
an oil-pressure control valve (8) disposed on an 
oil-hydraulic circuit at a place between the hy- 
draulic actuator (6) and the oil-hydraulic pump 30 
(7) and operative to control the supply/dis- 
charge of the hydraulic oil to/from the hydraulic 
actuator (6) according to a steering operation; 

and 35 2. 

the damper valve (20) according to any of 
claims 1 to 3 and disposed in the oil-hydraulic 
circuit at a place between an output port (8d, 
8e) of the oil-pressure control-valve (8) and the <o 
hydraulic actuator (6). 



Patentanspruche 

45 

1. Dampfungsventil (20), das in einem Olhydraulik- 3. 
kreis angeordnet ist, der zwischen einer Olhydrau- 
likpumpe (7) und einem hydraulischen Betatigungs- 
organ (6) verlauft, das mit einem von der Olhydrau- 
likpumpe (7) zugefuhrtem Hydraulikol betatigt wird, 50 
wobei das Ventil (20) folgendes aufweist: 

ein hohles Gehause (21) mit einer ersten OfF- 
nung (21 d), die mit dem Olhydraulikkreis an ei- 
ner Stelle auf der Seite der Olhydraulikpumpe 55 4. 
(7) verbunden ist, und mit einer zweiten OfF- 
nung (21 e), die mit dem Olhydraulikkreis an ei- 
ner Stelle auf der Seite des hydraulischen Be- 



tatigungsorgans (6) verbunden ist; 
- ein zylindrisches bewegliches Ventil (22), das 
in dem Gehause (21) angeordnet ist und dazu 
ausgebildet ist, sich entlang einer durch dieses 
hihdurch verlaufenden Olpassage zu bewe- 
gen; 

eine Ventilbuchse (23), die in dem Gehause 

(21) angeordnet ist und einen Ventilsitz (23c) 
aufweist, der d6m beweglichen Ventil (22) ein 
Aufsetzen auf eine Endflache von diesem er- 
moglicht; 

eine Feder (25) zum Beaufschlagen des be- 
weglichen Ventils (22) mit Druck, urn dadurch 
eine Endflache des beweglichen Ventils (22) in 
innige Beruhrurig mit dem Ventilsitz (23c) der 
Ventilbuchse (23) zu bringen; 
ein Ruckschlagventil (24), das in der Ventil- 
buchse (23) angeordnet ist und betriebsmaRig 
dazu ausgebildet ist, dem von der Olhydraulik- 
pumpe (7) zugefuhrten Hydraulikol ein Hin- 
durchstromen durch die erste Offnung (21d), 
durch das bewegliche Ventil (22) und die Ven- 
tilbuchse (23) zu der zweiten Offnung (21e) zu 
ermoglichen, jeddch eine umgekehrte Stro- 
mung des Hydraulikols unterbindet; und 
einen Verbindungsweg (23d), der in der Ventii- 
buchse (23) ausgebildet ist und in den Ventilsitz 
(23c) fur das bewegliche Ventil (22) an dessen 
einem Ende mundet, um dadurch eine gleich- 
maliige Stromung des Hydraulikols von der 
zweiten Offnung (21e) in das bewegliche Ventil 

(22) zu ermoglichen, das von dem Ventilsitz 
(23c) wegbewegt ist. 

Dampfungsventil riach Anspruch 1, 
wobei das Ruckschlagventil (24) aus einer Einheit 
gebildet ist, die sich zusammensetzt aus einer in 
der Ventilbuchse (23) fixierten Gehauseeinrichtung 
(24a), einem in der Gehauseeinrichtung (24a) un- 
tergebrachten beweglichen Ventilkorper (24b) so- 
wie einem in der Gehauseeinrichtung (24a) ange- 
brachten Ventilsitzelement (24d), um dem bewegli- 
chen Ventilkorper (24b) ein Aufsetzen auf dieses zu 
ermoglichen. 

Dampfungsventil nach Anspruch 1 , 

wobei das Ruckschlagventil (24) eine Kugel 
(31) zum Schlieften eines Innenraums der Ventil- 
buchse (23) sowie eine Verriegelungsplatte (32) 
aufweist, die dazu dient, die Kugel (31) in der Ven- 
tilbuchse (23) zuruckzuhalten, und die eine Durch- 
gangsoffnung (32a. 32b) aufweist, die ein Hindurch- 
stromen des Hydraulikols durch diese ermoglicht. 

Hydraulische Servo-Lenkvorrichtung, aufweisend: 

eine Olhydraulikpumpe (7); 

ein hydraulisches Betatigungsorgan (6), das 
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mit einem von der Olhydraulikpumpe (7) zuge- 
fuhrten Hydraulikol betatigt wird, urn dadurch 
eine Lenkunterstutzungskraft abzugeben; 
ein Oldruck-Steuerventil (8), das in einem Ol- 
hydraulikkreis an einer Stelle zwischen dem hy- 5 
drauiischen Betatigungsorgan (6) und der Ol- 
hydraulikpumpe (7) angeordnet ist und be- 
triebsmafiig dazu ausgebildet ist, die Zufuhr/ 
Abgabe des Hydraulikols zu/von dem hydrauli- 
schen Betatigungsorgan (6) in Abhangigkeit 10 
von einem Lenkvorgang zu steuern; 

2. 

und 

das Dampfungsventjl (20) nach einem der An- 15 
■ spruche 1 bis 3, das in dem Olhydraulikkreis an 
einer Stelle zwischen einer Ausgangsoffnung 
(8d, 8e) des Hydraulikdruck-Steuerventils (8) 
und dem hydraulischen Betatigungsorgan (6) 
angeordnet ist. 20 



Revendications 

1. Soupape d'amortissement (20) disposee dans un 25 
circuit oleo-hydraulique s'etendant entre une pom- 
pe hydraulique a huile (7) et un actionneur hydrau- 
lique (6) actionne par une huile hydraulique delivree 
par la pompe hydraulique a huile (7), la soupape 
(20) comportant: 30 

un boTtier creux (21) ay ant un premier orifice 
(21d) relie au circuit oleo-hydraulique a un em- 
placement situe du cote de la pompe hydrauli- 
que a huile (7), et un second orifice (21e) relie 35 
au circuit oleo-hydraulique & un emplacement 
situe du c6te de Pactionneur hydraulique (6); 
une soupape mobile cylindrique (22) disposee 
dans le boTtier (21), adaptee pour se deplacer 
le long d'un passage a travers celui-ci; *o 
une chemise de soupape (23) disposee dans 
le boTtier (21) et ay ant un siege de soupape 
(23c) permettant que la soupape mobile (22) 
vienne en appui sur une surface d'extremite de 
celle-ci; 45 
un ressort (25) pour pousser la soupape mobile 
(22) en amenant ainsi une surface d'extremite 
de la soupape mobile (22) en contact intime 
avec le siege de soupape (23c) de la chemise 
de soupape (23); 50 
un clapet antiretour (24) dispose dans la che- 
mise de soupape (23) et agissant pour permet- 
tre que Phuile hydraulique delivree par la pom- 
pe hydraulique a huile (7) s'ecoule a travers le 
premier orifice (21 d), a travers la soupape mo- 55 
bile (22) et la chemise de soupape (23) jus- 
qu'au second orifice (21 e), mais pour restrein- 
dre Tecoulement inverse de l'huile hydraulique; 



et 

un trajet de communication (23d) forme dans 
la chemise de soupape (23) et s'ouvrant dans 
le siege de soupape (23c) destine a la soupape 
mobile (22) a une extremite de celle-ci, en per- 
mettant ainsi un ecoulement regulier de Phuile 
hydraulique provenant du second orifice (21 e) 
dans la soupape mobile (22) eloignee du siege 
de soupape (23c). 

Soupape d'amortissement selon la revendication 1, 
dans laquelle le clapet antiretour (24) est constitute 
d'une unite assemblee a partir d'un coffret (24a) fixe 
dans la chemise de soupape (23), d'un corps de 
soupape mobile (24b) regu dans le coffret (24a) et 
d'un element de siege de soupape (24d) monte 
dans le coffret (24a) pour permettre au corps de 
soupape mobile (24b) d'etre en appui sur celui-ci. 

Soupape d'amortissement selon la revendication 1, 
dans laquelle le clapet antiretour (24) comporte une 
bille (31) pour fermer un espace interieur de la che- 
mise de soupape (23), et une plaque de biocage 
(32) servant a retenir la bille (31) dans la chemise 
de soupape (23) et ayant un trou traversant (32a, 
32b) permettant h Phuile hydraulique de s'ecouler a 
travers celui-ci. 

Dispositif de direction assistee hydraulique, com- 
portant: 

une pompe hydraulique a huile (7); 
un actionneur hydraulique (6) actionne par une 
huile hydraulique delivree par la pompe hy- 
draulique a huile (7), en produisant ainsi une 
force d'assistance de direction; 
une soupape de commande de pression d'huile 
(8) disposee sur un circuit oleo-hydraulique a 
un emplacement situe entre Pactionneur hy- 
draulique (6) et la pompe hydraulique a huile 
(7), et agissant pour commander la fourniture/ 
Pevacuation de Phuile hydraulique a/de Paction- 
neur hydraulique (6) en fonction d'une manoeu- 
vre de direction; 

et 

la soupape d'amortissement (20) selon Pune 
quelconque des revendications 1 a 3 et dispo- 
see dans le circuit oleo-hydraulique a un em- 
placement situe entre un orifice de sortie (8d, 
8e) de la soupape de commande de pression 
d'huile (8) et Pactionneur hydraulique (6). 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 9 
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